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(54) HONEYCOMB FILTER AND ITS PREPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
filter whose breaking strength can be improved. 
SOLUTION: In this honeycomb filter, a silica film 8 for 
increasing strength is formed in the inner face of a pore 
part of a base material 2 consisting of a porous silicon 
carbide sintered body and oxygen concn. of the base 
material contg. the silica film 8 is 1-10 wt.%. Oxygen in 
the porous silicon carbide sintered body contg. the silica 
film 8 exists on the surface layer part of the silicon 
carbide particles. It is possible thereby to improve 
breaking strength of the honeycomb filter. 
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(54) HONEYCOMB FILTER AND ITS PREPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb filter 
whose breaking strength can be improved. 
SOLUTION: In this honeycomb filter, a silica film 8 for 
increasing strength is formed in the inner face of a pore part of 
a base material 2 consisting of a porous silicon carbide sintered 
body and oxygen concn. of the base material contg. the silica 
film 8 is 1-10 wt.%. Oxygen in the porous silicon carbide 
sintered body contg. the silica film 8 exists on the surface layer 
part of the silicon carbide particles. It is possible thereby to 
improve breaking strength of the honeycomb filter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The oxygen density of the porosity silicon carbide sintered compact which the silica film for an 
increment on the strength is formed in the pore inside of the porosity silicon carbide sintered compact 
formed in the shape of a honeycomb, and contains the silica film is a honeycomb filter which is 1 wt% - 
10wt%. 

[Claim 2] The oxygen in the porosity silicon carbide sintered compact containing said silica film is a 
honeycomb filter according to claim 1 which exists in the surface section of a silicon carbide particle. 
[Claim 3] The manufacture approach of the honeycomb filter which oxidizes in some silicon carbide of said 
sintered compact in the pore inside of this sintered compact, and formed the silica film for an increment on 
the strength by heating the porosity silicon carbide sintered compact beforehand formed in the shape of a 
honeycomb at 800 degrees C - 1600 degrees C according to an oxidizing atmosphere for 5 to 100 hours. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb filter used in order to carry out purification 
processing of the exhaust gas in internal combustion engines, such as a diesel power plant, and relates to the 
improvement in on the strength in detail. 
[0002] 

[Description of the Prior Art] In order to purify the exhaust gas of the former, for example, a diesel power 
plant, the honeycomb filter which formed the porosity silicon carbide sintered compact excellent in thermal 
resistance and thermal conductivity in the shape of a honeycomb is used. This honeycomb filter is connected 
to the exhaust side of a diesel power plant, and oxidative degradation of the soot in exhaust gas (carbon), 
NOx, HC, etc. is carried out with this filter. 

[0003] In order to improve the disruptive strength of such a honeycomb filter, there is the approach of 
increasing, and it being sufficient for and carrying out the number of necks by optimizing the burning 
temperature and firing time of silicon carbide by growing up the neck (a part for a bond part) of silicon 
carbide particles, or optimizing the particle size distribution of a silicon carbide particle. 
[0004] 

[Problem(s) to be Solved by the Invention] However, even if it manufactures a porosity silicon carbide 
sintered compact using which approach, there is an upper limit of the reinforcement of a porosity silicon 
carbide sintered compact, and improvement in the further reinforcement cannot be desired. Moreover, the 
pore diameter and porosity suitable for the particulate filtration in exhaust gas exist in the honeycomb filter 
which consists of a porosity silicon carbide sintered compact. In order to obtain the porosity silicon carbide 
sintered compact equipped with such a pore diameter and porosity, a limit is added also to the particle size 
distribution of a silicon carbide particle, the burning temperature of silicon carbide, and firing time. 
[0005] Therefore, since there is no reinforcement sufficient in the honeycomb filter manufactured in this 
way, the thermal stress generated at the time of combustion playback of the soot in the particulate by which 
uptake was carried out is borne, and it does not go out, but there are some which are destroyed. 
[0006] This invention is made in consideration of the above-mentioned situation, the purpose can improve 
the reinforcement of the honeycomb filter which consists of a porosity silicon carbide sintered compact, and 
it is in offering the honeycomb filter which can form the silica film of desired thickness in the pore inside of 
a porosity silicon carbide sintered compact certainly by the very easy approach, and its manufacture 
approach. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, let it be a summary for the 
silica film for an increment on the strength to have made the oxygen density of the porosity silicon carbide 
sintered compact which is formed and contains the silica film 1 wt% - 10wt% at the pore inside of the 
porosity silicon carbide sintered compact with which invention according to claim 1 was formed in the 
shape of a honeycomb. 

[0008] Let it be a summary for the oxygen in the porosity silicon carbide sintered compact with which 
invention according to claim 2 contains said silica film in a honeycomb filter according to claim 1 to exist in 
the surface section of a silicon carbide particle. 

[0009] Invention according to claim 3 makes a summary the manufacture approach of the honeycomb filter 
which oxidizes in some silicon carbide of said sintered compact in the pore inside of this sintered compact, 
and formed the silica film for an increment on the strength by heating the porosity silicon carbide sintered 
compact beforehand formed in the shape of a honeycomb at 800 degrees C - 1600 degrees C according to an 
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oxidizing atmosphere for 5 to 100 hours. 

[0010] If a honeycomb filter is manufactured by the manufacture approach according to claim 3, in the pore 
inside of a porosity silicon carbide sintered compact, some silicon carbide will oxidize and the silica film 
will be formed in the surface section of a silicon carbide particle. The oxygen density of the porosity silicon 
carbide sintered compact containing the silica film needs to be the range of lwt% - 10wt%. While whenever 
[ bond angle / of a neck ] becomes large, the joint edge of a neck becomes smooth, while the neck between 
silicon carbide particles grows with this silica film, and bond strength improves, stress concentration is 
eased and the disruptive strength of a honeycomb filter improves. 
[0011] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained according to a 
drawing. As shown in drawing 1 and drawing 2 , the base material 2 of a honeycomb filter 1 is making the 
shape of the square pole as a whole while being formed in the shape of a honeycomb with the porosity 
silicon carbide sintered compact which has the high melting point (- 3000 degrees C). In addition, the base 
material 2 is sintered at the temperature of 2000-2100 degrees C. And the gas passage hole 3 of a large 
number prolonged in parallel is formed in the direction of an axis at this base material 2, and the closure of 
the any 1 edge by the side of supply of each gas passage hole 3 and discharge is carried out by turns by the 
wafer 4 of the quality of silicon carbide. In this base material 2, the silica film which has a predetermined 
oxygen density (1 - 10wt%) is formed in the internal surface of each gas passage hole 3. 
[0012] Then, explanation of the manufacture approach of a base material 2 calcinates the honeycomb-like 
base material 2 first with the raw material which uses silicon carbide powder as a principal component 
according to a well-known approach. At this time, as shown in drawing 3 and 4, silicon carbide particle 6 
comrades in a base material 2 are mutually combined at the neck 7, and the joint edge of a neck 7 has 
become acute [-like ] small [ whenever / bond angle / of the neck 7 between the silicon carbide particles 6 ]. 
Therefore, if a bending load acts on a base material 2 in this condition, stress will concentrate on the joint 
edge of a neck 7. 

[0013] And while putting this base material 2 into the furnace made from silicon carbide and making the 
inside of a furnace into an air ambient atmosphere, i.e., an oxidizing atmosphere, the temperature in a 
furnace is held to the temperature of the range of 800-1600 degrees C over 5-100 hours. 
[0014] If oxidation reaction cannot occur easily that whenever [ this stoving temperature ] is less than 800 
degrees C and 1 600 degrees C is exceeded, oxidation reaction progresses too much, and the silica film will 
be formed to the interior of a sintered compact, and will cause a fall on the strength. 

[0015] By the above-mentioned heat-treatment, as shown in drawing 5 and 6, in the internal surface of each 
gas passage hole 3, and the front face of a base material 2, the surface section of the silicon carbide particle 

6 oxidizes, and the silica film 8 of a predetermined oxygen density (1 - 10wt%) is formed. While the neck 7 
between the silicon carbide particles 6 grows with this silica film 8, whenever [ bond angle / of a neck 7 ] 
becomes large, and the joint edge of a neck 7 becomes smooth. Therefore, while the bond strength of a neck 

7 improves, the stress concentration in the joint edge of a neck 7 is eased, and the disruptive strength of a 
base material 2 improves. Since the amount of generation of this silica film changes depending on whenever 
[ said air content, heating time, and stoving temperature ] etc., it can form the uniform silica film 8 of a 
desired oxygen density by controlling these. 

[0016] Then, if the oxidation catalyst which becomes said silica film 8 from the platinum group metals 
represented by platinum, other metallic elements, its oxide, etc. is made to support and any 1 edge by the 
side of supply of the gas passage hole 3 and discharge is closed by turns by the wafer 4 of the quality of 
silicon carbide, the honeycomb filter 1 for purifying exhaust gas, such as an internal combustion engine, will 
be formed. 

[0017] And combustion playback is carried out by the catalyst on the silica film 8, while soot, HC, etc. in 
exhaust gas will be filtered by the wall between the gas passage holes 3 if introduced in a honeycomb filter 1 
from the supply side as exhaust gas shows by the arrow head A in a flueway 5 at drawin g 1 . And as the 
purified exhaust gas shows by the arrow head B, it is discharged from a honeycomb filter 1 . 
[0018] 

[Example] Hereafter, an example explains this invention still more concretely. 

(Example 1) By extrusion-molding processing of the raw material which uses silicon carbide powder as a 
principal component, the honeycomb-like base material 2 which makes the shape of the square pole whose 
die length L3 is 150mm in nothing and drawing 1 about the shape of a square whose sides LI and L2 are 
33mm, respectively in drawing 2 was formed. In this honeycomb base material 2, 18 gas passage holes 3 
which have square-like opening along the sides LI and L2 were formed, one side W of opening of the gas 
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passage hole 3 was set as 1.8mm, and wall thickness D was set as 0.36mm. While putting in this base 
material 2 in the furnace made from silicon carbide and making the inside of a furnace into the air ambient 
atmosphere, it heated over 30 hours at 1400 degrees C. 

[0019] Consequently, as shown in Table 1, the weight of a base material 2 increased 5.331g from 126.135g, 
and was set to 13 1 .466g, and the 4.23wt(s)% silica film 8 was formed in the whole inside of the gas passage 
hole 3 as an oxygen density. 

[0020] Next, the breaking load of the base material 2 obtained as mentioned above was measured by the 
three-point bending method using the autograph. In addition, the lower span set to 135mm and head speed 
was set as a part for 0.5mm/. the disruptive strength of the base material 2 containing the silica film 8 is 
shown in drawing 7 — as — about 550kg/cm2 it was . incidentally, the same geometry as said base material 2 
and the disruptive strength of a base material which is mostly equipped with weight and does not form the 
silica film are shown in drawing 7 — as ~ 350kg/cm2 it was . 

[0021] The pressure loss of the above-mentioned base material 2 was 10.5KPa(s) as shown in drawing 8 . 
As shown in drawing 9 , the pore diameter at this time was about 8.5 micrometers, and porosity was about 
44.5%. Incidentally the pressure loss of the base material which does not form the silica film was 9.8KPa(s), 
the pore diameter at this time was about 9 micrometers, and porosity was about 46%. 

[0022] (Example 2) The base material 2 of an example 1 and the base material 2 which consists of a porosity 
silicon carbide sintered compact equipped with the same geometry were heated over 90 hours at 1450 
degrees C in the furnace of an air ambient atmosphere. 

[0023] Consequently, as shown in Table 1, the weight of a base material 2 increased 10.552g from 
125.121g, and was set to 135.673g, and the 8.43wt(s)% silica film was formed in the whole inside of the gas 
passage hole 3 as an oxygen density. 

[0024] Next, the breaking load of the base material 2 obtained as mentioned above was measured like the 
example 1 . the disruptive strength of the base material 2 containing the silica film 8 of this example is 
shown in drawing 7 -- as -- about 450kg/cm2 it was . 

[0025] The pressure loss of the above-mentioned base material 2 was 12.6KPa(s) as shown in drawing 8 . 
As shown in drawing 9 , the pore diameter at this time was about 8.1 micrometers, and porosity was about 
44%. 

[0026] (Example 1 of a comparison) The base material 2 of an example 1 and the base material 2 which 
consists of a porosity silicon carbide sintered compact equipped with the same geometry were heated over 
300 hours at 1300 degrees C in the furnace of an air ambient atmosphere. 

[0027] Consequently, as shown in Table 1, the weight of a base material 2 increased 16.257g from 
125.562g, and was set to 141 .819g, and the 12.94wt(s)% silica film was formed in the whole inside of the 
gas passage hole 3 as an oxygen density. 

[0028] Next, the breaking load of the base material 2 obtained as mentioned above was measured like the 
example 1 . the disruptive strength of the base material 2 containing the silica film 8 of this example is 
shown in drawing 7 — as — about 460kg/cm2 it was . 

[0029] The pressure loss of the above-mentioned base material 2 was 9.9KPa(s) as shown in drawing 8 . As 
shown in drawing 9 , the pore diameter at this time was about 8.9 micrometers, and porosity was about 
45.5%. 

[0030] (Example 2 of a comparison) The base material 2 of an example 1 and the base material 2 which 
consists of a porosity silicon carbide sintered compact equipped with the same geometry were heated over 4 
hours at 1300 degrees C in the furnace of an air ambient atmosphere. 

[0031] Consequently, as shown in Table 1, the weight of a base material 2 increased 1.002g from 125.479g, 
and was set to 1 26.48 lg, and the 0.799wt(s)% silica film was formed in the whole inside of the gas passage 
hole 3 as an oxygen density. 

[0032] Next, the breaking load of the base material 2 obtained as mentioned above was measured like the 
example 1. The disruptive strength of the base material 2 containing the silica film 8 of this example is the 
disruptive strength of 350kg/cm2 of the base material which does not form the silica film. It was the 
following. 

[0033] As shown in drawing 8 , it had more easily than 1 5KPa(s) exceeded the pressure loss of the above- 
mentioned base material 2. As shown in drawing 9 , the pore diameter at this time is also less than 8 
micrometers, and porosity was less than 44%. 
[0034] 
[Table 1] 
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Based on the measurement result of the disruptive strength of the above-mentioned examples 1 and 2 and 
the examples 1 and 2 of a comparison, as shown in drawin g 7 , the relation between the disruptive strength 
of a base material 2 and an oxygen density can be obtained. Disruptive strength is 390kg/cm2 - 550kg/cm2 
as the range of the oxygen density of a base material 2 is 1 - 10wt%. It becomes the range and disruptive 
strength 1.11 to 1.57 times the disruptive strength of the base material with which the silica film is not 
formed can be obtained. Moreover, disruptive strength is 480kg/cm2 - 550kg/cm2 as the range of the 
oxygen density of a base material 2 is 2 - 8wt%. It becomes the range and disruptive strength 1.37 to 1.57 
times the disruptive strength of the base material with which the silica film is not formed can be obtained. 
Furthermore, disruptive strength is 540kg/cm2 - 550kg/cm2 as the range of the oxygen density of a base 
material 2 is 4 - 6wt%. It becomes the range and disruptive strength 1 .54 to 1 .57 times the disruptive 
strength of the base material with which the silica film is not formed can be obtained. 

[0035] Moreover, as shown in drawing 8 based on the measurement result of the pressure loss of examples 1 
and 2 and the examples 1 and 2 of a comparison, the relation between the pressure loss of a base material 2 
and an oxygen density can be obtained. Furthermore, as shown in drawing 9 based on the pore diameter of 
examples 1 and 2 and the examples 1 and 2 of a comparison, and the measurement result of porosity, the 
relation between the pore diameter of a base material 2 and porosity, and an oxygen density can be obtained. 
The more the pore diameter and porosity of a base material 2 fall based on drawing 8 R> 8 and drawing 9 , 
the more it turns out that pressure loss becomes large. 

[0036] What is necessary is just to form the 1 - 10wt% silica film 8 in the surface section of the silicon 
carbide particle of a base material 2 as an oxygen density, in order for pressure loss to obtain the base 
material 2 of less than 15 KPas from the above thing, improving disruptive strength. Moreover, the 1 - 
10wt% silica film 8 can be obtained by heating a base material 2 at 800 degrees C - 1600 degrees C 
according to an oxidizing atmosphere for 5 to 1 00 hours. 

[0037] Moreover, the base material 2 which formed the 2 - 8wt% silica film 8 as an oxygen density can set 
pressure loss to less than 12.5 KPas, and can obtain the honeycomb filter of a good property while it can 
obtain disruptive strength 1.37 to 1.57 times the disruptive strength of the base material with which the silica 
film is not formed. 

[0038] Furthermore, the base material 2 which formed the 4 - 6wt% silica film 8 as an oxygen density can 
set pressure loss to less than 12.5 KPas, and can obtain the honeycomb filter of a better property while it can 
obtain the disruptive strength of about 1.5 times or more of the disruptive strength of the base material with 
which the silica film is not formed. 

[0039] In addition, the above-mentioned operation gestalt may be changed as follows, and can acquire the 
same operation and effectiveness even in such a case. 

- With the above-mentioned operation gestalt, although the base material 2 was formed in the shape of the 
square pole as a whole, it may be carried out to the base material formed in the shape of a cylinder. 
[0040] - Although the silicon carbide particle was oxidized by heating a base material 2 in an air ambient 
atmosphere with the above-mentioned operation gestalt, oxidation of a silicon carbide particle is not limited 
to this. Next, other technical thought which can be grasped from the above-mentioned operation gestalt is 
indicated below. 

[0041] - The oxygen density of the porosity silicon carbide sintered compact which contains said silica film 
in any 1 term of claims 1 and 2 in the honeycomb filter of a publication is a honeycomb filter which is 2wt 
(s)%-8wt%. 

[0042] - The oxygen density of the porosity silicon carbide sintered compact which contains said silica film 
in any 1 term of claims 1 and 2 in the honeycomb filter of a publication is a honeycomb filter which is 4wt 
(s)%-6wt%. 
[0043] 

[Effect of the Invention] As explained in full detail above, invention given in either of claims 1 and 2 
demonstrates the outstanding effectiveness that the disruptive strength of a honeycomb filter can be 
improved. 

[0044] Invention according to claim 3 demonstrates the outstanding effectiveness that the desired silica film 
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can be certainly formed in a pore inside by the very easy approach, without causing the fall of a silicon 
carbide sintered compact on the strength. 

[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 



[Drawing 4] 



[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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[Translation done.] 
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